Bleaching is the tooth whitening by applying chemical materials oxidizing the organic tooth pigmentation and creating smaller and lighter molecules. Commonly used in the tooth bleaching is hydrogen peroxide. Strawberry and apple contain hydrogen peroxide and ellagic acid which will bond with an unsaturated bond of the tooth pigmentation. The purpose of this research was to finding out and measuring the tooth whitening level and effectivity between the strawberry and apple juice. The type of this research was a true experimental (in-vitro), using 30 samples of maxillary premolars with cutted radicular until the CEJ. Samples were divided into 3 groups (immersed in strawberry juice; apple juice; and mineral water); with three times daily immersion in one week. The tooth colour level was measured using a spectrophotometer. Data were analyzed using the one-way ANOVA and LSD test. The results showed significant differences among all groups. Normality test showed the variance between homogenous groups, with the p-value of 0.198 (p ≥ 0.05). The one-way ANOVA test results showed a significance value (0.000), indicated a significant degree of the tooth whitening level between all groups. The LSD test results showed that the tooth whitening level in group I (immersed in strawberry juice) was significantly different to group II (immersed in apple juice) and group III (immersed in mineral water), with a significance value of 0.01 and 0.00 ( p ≤ 0.05). The tooth whitening level in group II was significantly different from group III, with a significance value of 0.03 (p ≤ 0.05). There were differences in the tooth whitening level between immersion in strawberry juice, apple juice, and mineral water, with the most effective tooth whitening level found in the strawberry juice immersion.
INTRODUCTION
Aesthetical issues included appearances, such as hairstyles, fashion, and even aesthetical aspects on orofacial appearances for psychological, social, occupational, and other reasons have become the public concerned in recent years. Beautiful teeth are very influential for individual appearances because teeth are the most prominent element when someone is smiling, laughing, and talking. Any tooth abnormalities can diminish the beauty of a smile in the form of discoloration and malposition. 1 Teeth can discoloured either extrinsically or intrinsically. Consumption of tea, coffee, and cigarettes will make the color of the teeth turned yellow or darker. The aging process will increase the tooth discoloration due to the formation of secondary dentine. Patients look for ways to restore the tooth color brighter, whiter, and thus increasing their confidence. 2, 3, 4 Bleaching, microabrasion, macroabrasion, veneering, and porcelain crowns are treatment techniques that will restore the tooth discolouration. Bleaching is the most popular treatment due to its effectiveness in the tooth whitening process. Bleaching materials commonly used are hydrogen peroxide and carbamide peroxide.
The success of a bleaching treatment was determined by the active compounds used, the concentration, and the time interval.
2,4,5
Information regarding technology, food, and nutrition is growing rapidly, especially regarding the consumption of fruits and vegetables in the past few years. Many benefits obtained from the consumption of fruits and vegetables are the effects of nutritional, vitamin, and mineral contained in fruits and vegetables. 6 The results of research conducted by Song and Palmer in 2008 suggested that hydrogen peroxide (H 2 O 2 ) was found in fruits and vegetables during the process of their metabolism. Hydrogen peroxide (H 2 O 2 ) is a powerful oxidizing agent used in the bleaching process. Many similar studies have been developed recently in the search for alternative natural teeth whitening compounds relatively safe (minimum side effect) for the oral cavity tissues. 4, 5, 7 Schenk at the California State Science Fair in 2007 described several types of fruits and vegetables with tooth whitening potentials, which were carrots, oranges, pears, apples, strawberries, and lemons. Strawberry and apple contain ellagic acid (C 14 H 6 O 8 ).8 Ellagic acid has potentials OH group as a strong oxidizing agent, as well as hydrogen peroxide. The results of a study conducted by Reksodiputro et al. in 2004 showed that the effect of bleaching of tooth enamel on the exposure. 9 The purpose of this research was to finding out and measuring the tooth whitening level and effectivity between the strawberry and apple juice.
METHODS
This research was the pure experimental research (true experimental) in-vitro. The study population was the maxillary premolar teeth of the extraction result for orthodontic purposes in the dentists' private practice of the Northern Bandung area (Sukajadi, Bandung, Coblong, Cidadap and Cicendo districts), from February to May 2011. The sample criteria for this study were as follows: intact teeth; caries-free; no restoration; perfectly formed radicular; tooth extraction period from February to May 2011; tooth extraction results immersed in 0.9% NaCl physiological.
As much as 30 maxillary premolar teeth met the sample criteria. Independent variables in this study were strawberry juice and apple juice. Dependent variable in this study was the tooth whitening degree. Controlled variables in this study were type and ripeness of fruit used; pH and volume of strawberry juice and apple juice; pH and type of the artificial saliva; type of tooth used; and spectrophotometer used. Moderator variables in this study were temperature; changes of pH value in artificial saliva, strawberry juice, and apple juice; and the tooth position during the colour measurement with a spectrophotometer. Random variables in this study were the teeth calcification, weight, shape, size, and color basis.
The operational definitions used were as follows: Dental specimens (specimens of maxillary premolar teeth) cut into the CEJ boundary, and the tooth piece covered with clear nail polish; Artificial saliva was a solution of H 2 O, NaCl, KCl, Na 2 HPO 4 H 2 O, NaHCO 3 , KSCN, and urea, prepared as the replacement of the natural saliva in the oral cavity, stored in an incubator at 37°C; Strawberry juice was a concentrated solution of 100 grams of smoothed strawberries (grinded using a blender without any additional water and sweetener); Apple juice was a concentrated solution of 100 grams of smoothed apples (grinded using a blender without any additional water and sweetener); Tooth discoloration was a color change occurred on the surface of a dental specimen measured using a spectrophotometer with a precision of 0.01, and the results manually recorded by the operator. Tools used in this study were spectrophotometer, Incubator, thirty labeled plastic containers, scale, blender, measuring cup, pipette, stationery kits, polishing brush, micromotor, stopwatch, and ultrasonic scaler. Materials used in this study were 30 maxillary premolar teeth immersed in 0.9% physiological NaCl solution, 100 gr of strawberries, 100 gr of apples, mineral water, nail polish, AFNOR type artificial saliva (made by Biochemistry Laboratory of Faculty of Medicine Universitas Padjadjaran). The research procedures were presented in Figure 3 .
Data generated from the measurement results with spectrophotometer were statistically analyzed using ANOVA test by statistical software.
RESULTS
The result showed that the discolouration of dental specimens before and after treatment in the form of statistical data consisted of the minimum value, maximum value, mean, median, and standard deviation was presented in Table 1 . The average tooth discolouration in group I was 2.515, group II was 1.448, and group III was 0.570. Differences of tooth discolouration in each group were described in Figure 1 . Figure 1 showed that the average value of different teeth whitening degrees between all specimen groups. The average value of the teeth whitening degrees of group III was lower than the other groups, with the highest difference value was found in group I. This result showed that the lowest teeth whitening degree was found in group III and the highest was found in group I.
Data of the teeth whitening measurements were analyzed using one-way ANOVA test. Normality test (Shapiro-Wilk test) and homogeneity test (Levene test) were performed as a prerequisite of the one-way ANOVA test. Normality and homogeneity test results can be seen in Table 2 . Normality test results showed the p-value (countable α) in each group was above 0.05. This result showed that the value of different teeth whitening degrees in all groups have a normal distribution. Homogeneity test result of all groups showed the p-value (countable α) was 0.198 (p≥0.05). This result showed the variance between homogeneous groups. Results obtained from the one-way ANOVA test were presented in Table 3 .
One-way ANOVA test has a significance parameter above 0.05. The one-way ANOVA test in this study was resulting in the significance value of 0,000, which showed that there was a significant difference in the teeth whitening degree between immersion in strawberry juice, apple juice, and mineral water (as the control group). The LSD (Least Significant Difference) test statistic test was performed to determine the significant differences between groups. The LSD test results were presented in Table 4 . The LSD test result showed that the significance parameter was above 0.05 (confidence level = 95%). The teeth whitening degree in group I (immersion in strawberry juice) was significantly different with group II (immersion in apple juice) and with group III (immersion in mineral water) with the significance value of 0.01 and 0.00 consecutively (p ≤ 0.05). The teeth whitening degree in group II (immersion in apple juice) was significantly different with group III (immersion in mineral water) with the significance value of 0.03 (p ≤ 0.05).
DISCUSSION
Bleaching is an action of whitening the teeth by applying chemical compounds containing strong oxidizing agents. Materials commonly used in the bleaching process included hydrogen peroxide, sodium perborate, and carbamide peroxide. The oxidation reactions of hydrogen peroxide occurred by the release of O and HO2 free radicals, which will interfere with electron conjugations, as well as changing in the energy absorption in the tooth enamel organic molecules to form smaller organic molecules with a lighter colour. 2, [10] [11] [12] [13] [14] Strawberries and apples contain hydrogen peroxide which plays an important role in the metabolism process. Strawberries and apples also contain ellagic acid (C14H6O8) which has potential OH clusters as a powerful oxidizer in the teeth whitening process. The ellagic acid content in strawberries ranging from 0.43 to 4.64 mg/g dry weight. The ellagic acid content in apples was less than the strawberries, ranging from 0.13 mg/g dry weight. The more ellagic acid amount will produce more potential OH clusters as a powerful oxidizer thus make the more effective bleaching process. 6, 8, 14, 15 Ellagic acid releases the OH and H radicals which will react with the tooth enamel organic molecules and disrupt the electron conjugation, as well as changing the energy absorption in the tooth enamel organic molecules to form smaller organic molecules with a lighter colour. Ellagic acid has a slight difference molecular formula than other acids. Ellagic acid has an OH cluster, not a COOH cluster like any other acids. The electronegativity of the OH group was larger than the COOH cluster thus the OH group will be easier to break and react with the organic molecules of the tooth enamel. 8 Statistical analysis using one-way ANOVA test showed significant differences in the teeth whitening degree between all groups. The LSD tests showed significant differences between group I, and II, group I and III, and also group II and III. Group I (immersed in strawberry juice three times a day) showed a significant difference in the teeth whitening degree compared to group III (immersed in mineral water three times a day). The result of this study showed the similar results with a study conducted by Reksodiputro et al. in 2004 and Schenk in 2007 , suggested the effectivity of the tooth bleaching by strawberry juice due to the presence of hydrogen peroxide and ellagic acid in strawberries. 7, 8 Group II (immersed in apple juice three times a day) showed a significant difference in the teeth whitening degree compared to group III (immersed in mineral water three times a day). The result of this study showed the similar results with a study conducted by Schenk in 2007 and Aulia et al. in 2009, suggested the effectivity of the tooth bleaching by apple juice due to the presence of hydrogen peroxide and ellagic acid in apples. 8, 15 Group I (immersed in strawberry juice three times a day) showed a significant difference in the teeth whitening degree compared to group II (immersed in apple juice three times a day).
The results of this study may caused by the concentration of ellagic acid in strawberries was The higher concentration of the bleaching agents, the higher teeth whitening degree obtained, because the number of free radicals reacts with the teeth colouring agent and make the higher amount of smaller and lighter organic molecules. 4 The results of this study showed that each specimen was experiencing different teeth whitening degree. This result occurred due to the uniformity of dental specimens used. Other influential factors including age, damage to the enamel during extraction, and fluoridated teeth. The older age of the teeth, the more formation of secondary dentine occurred thus will affecting the enamel colour transparency, or the teeth color will be seen more opaque. Teeth will absorb the light from the spectrophotometers more because of a large number of secondary dentine thus showing a lower white degree. Damage to the enamel during extraction will affect the colour absorption due to the opening dentinal tubules. The opening dentinal tubules will cause the bleaching agents react with the dentine as well, resulting in a lighter color thus will reflect more light from spectrophotometers. The bright white color shows a higher teeth whitening degree. The F cluster replaces the OH group of the tooth enamel hydroxyapatite, which has undergone fluoridation and forming fluorapatite. Fluorapatite bond was difficult to break thus the bleaching effect on this kind of tooth becomes ineffective.
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CONCLUSIONS
There was a difference in the teeth whitening effect between immersion in strawberry juice compared to apple juice in-vitro. Immersion in strawberry juice caused more effective teeth whitening compared to apple juice.
